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(54) Friction stir welding method 

(57) When friction stir welding stacked plates 10,20, 
the stacked surface of the plate 10 is provided with a 
groove 12. The outer side of the other plate 20 has a rib 
22. A friction stir welding tool 50 is inserted from the rib 
22 and rotated. The groove 1 2 Is filled up during the fric- 



tion stir welding by the metal of the rib 22. By this meth- 
od, the pressure of the welding portion is not excessive, 
and therefore prevents the generation of a notch at the 
stacked surfaces. A lightweight joint having good char- 
acterlsrics can be obtained. 



Fig.l 
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BRIEF C)ESCRIPTION OF THE DRAWINGS 

INVENTION [0008] 

5 . FIG. 1 is a vertical cross-sectional view showing the 
joint portion according to one embodiment of the 
present invention; 

FIG. 2 is a vertical cross-sectional view during the 
welding of FKa. 1 ; 
10 FIG. 3 is a vertical cross-sectional view showing the 
state after the friction stir welding of FIG. 1 ; and 
FIG. 4 is a vertical cross-sectional view showing the 
prior-art welding method. 

15 DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 



Description 

FIELD OF THE 

[0001] The present invention relates to a method for 
friction stir welding staclced members. 

DESCRIPTION OF THE RELATED ART 

[0002] Friction stir welding is a method for welding 
metal members by inserting a round shaft (here called 
a rotary toot) to a joint portion (parts to be joined) and 
moving the tool along the joint line, thereby heating, mo- 
bilizing and plasticlsing the joint portion in order to per- 
form solid-phase welding of the members. The rotary 
tool comprises a large diameter portion and a small di- 
ameter portion. The small diameter portion is inserted 
into the members to be welded, and the end surface of 
the large diameter portion contacts the members. The 
small diameter portion is equipped with a screw thread. 
[0003] Moreover, a convex portion or rib is formed at 
the side at which the rotary tool is Inserted on one or 
both of the two members to be welded, so that the metal 
that fomis the convex portion Is mobilized to fill the gap 
between the two members. The large diameter portion 
of the rotary tool Is inserted in the convex portion. 
[0004] These techniques are disclosed in JP-A- 
1 1 -90655 (US-A-6050474). 

SUMMARY OF TH E INVENTION 

[0005] Friction stir welding can be applied for joining 
stacked (superposed) members. When the stacked 
members are welded through frtetion stir welding, a 
notch Is formed on the stacked surfaces. An example is 
shown in FIG. 4. FIG. 4(A) is a vertical cross-sectional 
view during the friction stir welding process, and FIG. 4 
(B) is a verttoal cross-sectiohal view showing the state 
after the friction stir welding. FIG. 4(B) is a simplified 
explanatory view. The friction stir welding is perfomried 
by inserting a rotary tool 50 to the stacked members 
from the upper direction. The stirred region shown by 
the hatching and the stacked surface of the two mem- 
bers has a notch B knuckled upwardly. 
[0006] The object of the present invention is to provide 
a friction stir welding method capable of preventing the 
generation of notches at the stacked surfaces. 
[0007] The present invention is a friction stir welding . 
process comprising stacking a first member and a sec- 
ond member, providing a groove on the stacked surface 
of the first member along the direction of friction stir 
welding, and perfomning friction stir welding of the 
stacked members along the groove using a rotary tool 
having a small diameter portion with a diameter greater 
than the width of the groove. The invention also provides 
an extmded member having a groove, for use in the 
process. 



[0009] One preferred embodiment of the present in- 
vention will now be explained with reference to FIGS. 1 
through 3. FIG. 3 shows a simplified view of the stin-ed 
region in hatching. A plate 20 is stacked on a plate 10. 
The stacked area of the plate 10 (the upper surface) is 
provided with a substantially square-shaped groove 12. 
Aconvex portion or rib^2 is provkded at the upper sur- 
face of theplate-20. The plate 1 0 is mounted on a stage 
1 00, and lis fixed on the stage 1 00 together with the plate 
20. The plates 10 and 20 are for example protruding 
members or large bodies. They may be parts of extrud- 
ed members, e.g. of aluminum alloy. 
[0010] Friction stir welding is perfomned by Inserting 
a rotary tool 50 from the upper side of the upper plate 
20. The rotary tool 50 includes a large diameter portion 
51 and a small dianneter portion 52 formed on the end 
of said large diameter portion. A screw thread is provid- 
ed on the small diameter portion 62. The centre of the 
rotary tool 50 is inserted to the centre of width of the 
convex portion 22. The centre of the groove 12 is also 
located at said centre. The diameter of the large diam- 
eter portion 51 is smaller than the width of the convex 
portion 22. The width of the groove 12 is smaller than 
thediameterof thesmall dlameterportlon52 orthe large 
diameter portion 51. 

[001 1] Upon friction stir welding, the lower end of the 
large diameter portion 51 is positioned between the line 
extended from the surface of the plate 20 having the 
convex portion and the top of the<;onvex portion 22. The 
tip of the small diameter portion 52 is inserted deeper 
than the bottom of the groove 12. In this state, the rotary 
tool 50 is rotated and moved along the line to be welded. 
The axis of the rotary tool^O is tilted so that the small 
diameter portion 62 is more forward than the large di- 
ameter portion 51 in the direction of movement of the 
tool. 

[0012] The existence of the space fonmed by the 
groove 12 prevents the pressure of the stirred region 
from being excessive, and prevents the generation of a 
notch B of the type shown in FIG. 4. 
[001 3] Moreover, the groove 1 2 is filled up during the 



25 



30 



35 



40 



45 



50 



2 



4 



EP 1 206 995 A2 



stir welding. The metal material constituting the convex 
portion 22 is plastlclsed and fills the groove 12. If the 
convex portion 22 did not exist, the upper surface of the 
plate 20 Is scraped and the plate becomes thin , but since 
the present embodiment Is equipped with a convex por- s 
tion 22, the scraped portion is compensated by the con- 
vex portion 22, permitting reduction of the plate thick- 
ness of the plate 20 as a whole. 
[0014] The technical scope of the present Invention is 
not limited to the tenms used in the claims or in the sum- io 
mary of the present invention, but is extended for exam- 
ple to the range in which a person skilled in the art could 
easily substitute based on the present disclosure. 
[0015] By the friction stir welding method of the 
present Invention, a lightweight joint having good char- is 
acterlstics is achieved. 



Claims 

20 

1 . A friction stir welding method comprising the steps 
of: 

stacking a first member and a second member, 
the stacked surface of said first member having 25 
a groove fomned along the direction In which 
the friction stir welding is to be perfomied; and 
friction stir welding said stacked members 
along said groove using a rotary tool including 
a small diameter portion having a diameter so 
greater than the width of said groove. 

2. A friction stir welding method according to claim 1 , 
wherein said friction stir welding is perfomned by in- 
serting said small diameter portion from said sec- 3s 
ond member to a depth deeper than, the depth of 
said groove. 

3. An extruded member used for friction stir welding, 
including a surface to be stacked by another mem- 40 
ber, said surface being the surface to be friction stir 
welded to said another member, having a groove 
extending along the direction of extrusion. 
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(54) Friction stir welding method 

(57) Whenfrictionstirweldingstaclcedpiates 10,20, 
the stacked surface of the plate 10 is provided with a 
groove 12. The outer side of the other plate 20 has a rib 
22. A friction stir welding tool 50 Is Inserted from the rib 
22 and rotated. The groove 1 2 Is filled up during the fric- 



tion stir welding by the metal of the rib 22. By this meth- 
od, the pressure of the welding portion is not excessive, 
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stacked surfaces. A lightweight joint having good-char- 
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